PCT 



PATENT COOPERATION TREATY RECD 27 JUL 20(fi 
PCT Iwipo " 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

(PCT Article 36 and Rule 70) 



Applicants or agenf s file reference 
P005271-PCT 


FOR FURTHER ACTION see Fom, PCTilPEAMie 


International application No. 

PGT'8R20Q4X)0Q06S 


International filing date (dayAnonth^ear) 
18.05,2004 


Priority date (dayAnonth/year) 
22.05.2003 



F04B49/10, F04B49>06 



Applicant 

EMPRESSA BRASILEIRA DE COMPRESSORES SA ...et al. 



1 . This report Is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

3. This report is also accompanied by ANNEXES, comprising: 

a. ISl sent to the applicant and to the International Bureau) a total of 3 sheets, as follows: 

ISI sheets of the description, claims and^r drawings which have been amended and are the basis of this report 
andA>r sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

□ sheets which supersede eariier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as Indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. □ (sent to the International Bureau only) a total of (Indicate type and number of electronic canier(s)) , containing a 

sequence listing andhr tables related thereto, in computer readable form only, as indicated in the Supplemental 
Box Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 



4. This report contains indications relating to the following items: 





Box 


No. 


1 


□ 


Box 


No. 


II 


□ 


Box 


No. 


111 


□ 


Box 


No. 


IV 




Box 


No. 


V 


□ 


Box 


No. 


VI 


□ 


Box 


No. 


VII 


□ 


Box 


No. 


Vlll 



Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the intemational application 

Certain observations on the internatonal application 



Date of submission of the demand 



22.03.2005 



Date of completion of tills report 



26.07.2005 



Name and mailing address of the intemational 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 

Tel. -149 89 2399 •* 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Auttiorized Officer 
GnQchtel, F 

Telephone No. +49 89 2399-2012 



c/^rm prrr/iPEA/409 (Cover Sheet) (January 2004) 



INTERNATIONAL PRELIMINARY REPORT International application No, 

ON PATENTABILITY PCTyBR2004yD00068 



Box No. 1 Basis of the report 

1 . With regard to the languajge, this report is based on the international application in the language in which It was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which Is the language of a translation furnished for the purposes of: 

r~l r^^^^^u /..»^^» o«ii^^ -too no -< 

l—J IIIIOIIICIIIWI ICli OOCllOtl ^Ul I^CI I lUICO IC.vJ CM IVJ i^O. i\k>/y 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andA>r 55.3) 

2- With regard to the elements* of the intemational application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1 , 2, 4-1 0 as originally filed 

3 received on 06.04.2005 with letter of 22.03.2005 
Claims, Numbers 

1 -5, 6(part) as originally filed 

6(part), 7-1 8 received on 06.04.2005 with letter of 22.03.2005 



Drawings, Sheets 

1/5-5)5 as originally filed 

□ a sequence listing andA>r any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted In the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets^igs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 



Form PCT/IPEA/409 (January 2004) 



I^^TERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 



International application No. 
PCTyBR2004>000068 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or fndustrial 
applicabiltty; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-18 
1-18 
1-18 



2. Citations and explanations (Rule 70.7): 
see separate stieet 



Form PCTyiPEA/409 (January 2004) 



• 



INTERNATIONAL PRELIMINARY int«.m=«^ i . ^ 

REPORT ON PATENTABILITY Intemafonal application No. 

(SEPARATE SHEET) PCT/BR2004/QQQnfift 

Re Item V. 

V.I The following documents are refen-ed to in this report: 
D1: BP 1 143 146 A (BOC GROUP PLC) 
D2: US Patent 3,766,747 (LENNOX INDUSTRIES INC.) 

V.2 Document D1, which Is considered to represent the most relevant state of the art 
discloses a sensor assembly measuring accelerations and vibrations of a fluid pump' 
said sensor assembly having the technical features as defined in the preamble of 
independent claim 1 . 

From this, the subject-matter of independent claim 1 differs essentially in that the 
accelerometer is associated to a bias circuit, the accelerometer configuring first and 
second acceleration transducers. The subject-matter of claim 1 is therefore novel (Article 
33(2) PCT). 

The technical problem to be solved by the distinguishing technical features is regarded 
as the prevention of impact problems in pumps resulting e.g. from variations in the fluid 
charges, feed voltages or external impacts. The subject-matter defined by claim 1 is 
considered as Involving an inventive step (Article 33(3) PCT), since none of the 
documents cited in the search report is considered to lead a person skilled in the art in 
an obvious manner to foresee a bias circuit in combination with first and second 
acceleration transducers in order to solve the above mentioned technical problem. 

V.3 Claims 2-8, as well as independent claim 1 8 (cooler), are refen-ing back to claim 1 . and 
as such also meet the requirements of the PCT with respect to novelty and inventive 
step. 

V.4 Document D2 discloses a hemietic fluid pump (compressor) having a cylinder, a piston 
and an electric motor enclosed in a hermetic housing, wherein said housing includes 
hermetic electrical terminal means, as defined in the preamble of claim 9. Furthermore, 
the pump of D2 comprises a sensor assembly (sensor 60) associated to the valve 
mechanism of the cylinder block, wherein said sensor includes a feed terminal (70) being 
connectable electrically to the terminal means feeing the electric motor ("motor 42 is 
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connected ... through contacts 70a and 70b of relay coil 70"). 

The subject-nnatter of claim 9 differs from the pump of D2 by the presence of a signal 
tenninai being connectable to an external measuring circuit and by a bias circuit 
associated to an accelerometer. The subject-matter of claim 9 is therefore novel (Article 
33(2) PCT). 

The technical problem to be solved by the distinguishing technical features is considered 
to be the same as indicated in above section V.2. The mere feature of a sensor/signal 
circuit being combined to an external measuring device or circuit may as such be 
considered to come within the scope of normal practice of a skilled person. However, the 
combination of distinguishing features (external measuring circuit and bias circuit) does 
not seem to be rendered obvious any one of the documents as cited in the search 
report. The subject-matter defined by claim 9 is thus considered as involving an inventive 
step (Article 33(3) PCT). 

V.5 Claims 10 to 17 are referring back to claim 1 , and as such also meet the require-ments 
of the PCT with respect to novelty and inventive step. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-January 2004) 



[dESCPAMdJ BRjD47335J5\ 

* • 

3 

cooling compressors. 

Brief Description of the Invention 

The objectives of the present invention are achieved by means of a 
sensor assembly, to measure the movements of a fluid pump, the fluid pump 
being actuated by an electric motor and the electric motor being connsctable to a 
feed voltage, the sensor comprising an accelerometer that is slectricaHy 
associated to a bias circuitp the accelerometer configuring first and second 
acceleration transducers, and comprising a feed terminal and a signal terminal, 
the feed terminal being electrically connectable to the motor feed voltage, and the 
signal terminal being electrically connectable to an extemal measuring circuit. 

The objectives are also achieved by means of a fluid pump . 
comprising a cylinder, a piston, a housing comprising a fluidrtight terminal 
hermetically enclosing the cylinder and the piston, thus forming a hermetic 
assembly, the piston being actuated by an electric motor, the electric motor being 
linked to an electric voltage by means of a pair of voltage terminals associated to 
the hermetic terminal, the fluid pump comprising a sensor assembly associated 
to the cylinder, the sensor assembly comprising a feed tenminal and a signal 
terminal, the feed terminal being connectable to one of the voltage terminals and 
the signal terminal being electrically connectable to an extemal measuring circuit, 
the sensor assembly comprising a bias circuit associated to the accelerometer, 
the bias circuit being mounted in an internal portion of the housing. 

The objectives of the present Invention are further achieved by 
means of a cooler having a sensor assembly that measures movements of the 
fluid pump, the fluid pump being actuated by an electric motor and the electric 
motor being connectable to a feed voltage, the sensor assembly comprising an 
accelerometer and wherein the accelerometer is electrically associated to a bias 
circuit, wherein the latter comprises a feed terminal and a signal terminal, the 
feed terminal being electrically connectable to the feed voltage of the motor, and 
the signal terminal being electrically connectable to the extemal measuring 
circuit. 

Brief Description of the Drawings 

The present invention will now be described in greater detail with 
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connected to the measuring circuit (55). 

7. A sensor assembly according to claim 6, characterized In that 
the bias circuit (51) comprises a transistor (51a) operatively associated to the 
signal terminal (33) and to the feed terminal (34). 
5 8. A sensor assembly according to claim 7. characterized in that 

the external measuring circuit (55) comprises a microprocessor (52), the mi- 
croprocessor (52) measuring the signal of the sensor assembly (1 ) by means 
of the signal terminal (33). 

9. A fluid pump (10) comprising: 
10 - a cylinder (58). 

' a piston (57), and 
. . - a housing (50) comprising a henmetic terminal (60) and her- 
metically enclosing the cylinder (58) and the piston (57), forming a hermetic 
assembly (100), 

15 the piston (57) being driven by an electric motor (30). the electric 

motor (30) being connected to an electric voltage (V) by means of a pair of 
voltage terminals (61 . 62) associated to the hermetic terminal (60). 

the fluid pump (10) being characterized by comprising a sensor 
assembly (1) associated to the cylinder (58). the sensor assembly (1) com- 

20 prising a feed temninal (34) and a signal terminal (33). the feed temninal (34) 
being connected to one of the voltage terminals (61, 62) and the signal ter- 
minal (33) being electrically connectable to an external measuring circuit 
(55). 

the sensor assembly (1) comprising a bias circuit (51) associated 
25 to the accelerometer (2). the bias circuit (51) being mounted in an internal 
portion (50') of the housing (50). 

10. A fluid pump according to daim 9, characterized in that the 
sensor assembly (1) comprises an accelerometer (2) associated to a support 
means (3). the support means (3) being fixed to the hermetic assembly (100). 

30 1 1. A fluid pump according to claim 10, characterized in that the 

sensor assembly (1) comprises a base portion (3a). the base portion (3a) 
being fixedly associable to the hermetic assembly (100). 
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12. A fluid pump according to claim 11, characterized in that the 
sensor assembly (1) comprises a weight (2a). connected to a fist insulating 
element (20') and to a second insulating element (20"). first and second ac- 
celeration transducers (4a, 4b). a feed temilnai (34) and a signal terminal 

5 (33) projecting from the first and second acceleration transducers (4a, 4b). 

13. A fluid pump according to claim 12. characterized ion that the 
first insulating element (20') is positioned on the surface (3a) of the support of 
the sensor assembly (1 ). 

14. A fluid pump according to claim 13, characterized in that the 
10 first and second acceleration transducers (4a, 4b), the second insulating 

element (20^ and the weight (2a) are positioned overiapping the first insulat- 
ing element (20'). 

15. A fluid pump according to claim 14. characterized in that the 
bias circuit (51) comprises a transistor (51a) operatively associated to the 

15 signal terminal (33) and to the feed terminal (34). 

16. A fluid pump according to claim 15, characterized in that the 
external measuring circuit (55) comprises a microprocessor (52). the micro- 
processor (52) measuring the signal of the sensor assembly (1) by means of 
the signal terminal (33). 

20 17. A fluid pump according to claim 16. characterized in that the 

housing (50) comprises a hermetic terminal (60) for passage of the feed ter- 
minal (34) and signal terminal (33). 

18. A cooler characterized by comprising a sensor assembly (1), 
as defined in claims 1 to 9. 
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